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In this article, the tensor-vector-pseudoscalar type of vertex is analyzed with the QCD sum rules
and the local-QCD sum rules. The hadronic coupling constants GD∗
2
D∗pi, GD∗
s2
D∗K , GB∗
2
B∗pi and
GB∗
s2
B∗K , and the corresponding decay widths are calculated. The results indicate that the QCD
sum rules and the local-QCD sum rules give the consistent descriptions. Finally, the full widths of
Γ(D∗2(2460)
0), Γ(D∗s2(2573)), Γ(B
∗
2 (5747)
0) and Γ(B∗s2(5840)
0) are discussed in detail.
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I. INTRODUCTION
In recent years, many charmonium-like states and several heavy meson’s excited states have been
observed (or confirmed) by some collaborations [1–3]. Especially, the masses and the widths of some
high exited mesons are obtained experimentally [3, 4], such as D∗2(2460)
0, D∗s2(2573), B
∗
2 (5747)
0, and
B∗s2(5840)
0. The quantum numbers I(JP ) for D∗2(2460)
0, B∗2(5747)
0 and B∗s2(5840)
0 are 12 (2
+), 12 (2
+)
and 0(2+), respectively. As for D∗s2(2573), the quantum numbers I(J
P ) = 0(2+) are favored by the
width and decay modes from experiments. Now, these four states have been included into the JPsl =
(1+, 2+) 3
2
doublets, where sl denotes the total angular momentum of the light antiquark in heavy-light
mesons [2, 3].
The QCD sum rules (QCDSR) is a powerful non-perturbative theoretical tool in studying the
ground state hadrons, and has been widely used in describing the masses, decay constants, hadronic
form-factors, and hadronic coupling constants, etc [5–7]. Recently, Wang et al. [8] studied the masses
and the decay constants of D∗2(2460)
0, D∗s2(2573), B
∗
2(5747)
0, and B∗s2(5840)
0 with the QCDSR,
postulating these states are the tensor mesons. Consequently, considering the initial state as a tensor
∗Electronic address: zhenyvli@163.com
†Electronic address: zgwang@aliyun.com
2meson and the final states as two pseudoscalar mesons with the three-point QCDSR, K. Azizi et al. [9]
analyzed the strong dacay D∗2(2460)
0 → D+π− and D∗s2(2573)+ → D+K0. And Wang [10] analyzed
the hadronic coupling constants and the decay widths for D∗2(2460)
0 → Dπ, D∗s2(2573) → DK,
B∗2(5747)
0 → Bπ, and B∗s2(5840)0 → BK, and discussed the full widths of D∗2(2460)0, D∗s2(2573),
B∗2(5747)
0, and B∗s2(5840)
0 in detail.
In this work, we focus on the analysis of the strong decays D∗2(2460)
0 → D∗π, D∗s2(2573)→ D∗K,
B∗2(5747)
0 → B∗π, and B∗s2(5840)0 → B∗K with the QCDSR and the local-QCDSR, so as to improve
the works in Ref. [10] and provide necessary information about the properties of the tensor mesons.
It’s also meaningful to the relevant experiments from the BESIII, LHCB, CDF, D0, and KEK-B
collaborations in the futures.
This paper is organized as follows. We derive the QCDSR and the local-QCDSR for the hadronic
coupling constants in the vertices D∗2D
∗π, D∗s2D
∗K, B∗2B
∗π and B∗s2B
∗K in Sect.II; In Sect.III, we
present the numerical results and calculate the corresponding two body strong decays. And Sect.IV
is reserved for our conclusions.
II. QCDSR FOR THE HADRONIC COUPLING CONSTANTS
In this work, we analyze the tensor-vector-pseudoscalar (TV P ) type of vertex, for which the three-
points correlation function is written down as follow:
Πµντ (p, p
′) = i2
∫
d4xd4yeip
′·xei(p−p
′)·(y−z)〈0|T {Jτ(x)JP(y)J†µν(z)}|0〉|z=0, (1)
Jτ (x) = Q¯(x)γτ q(x),
JP = q¯(y)iγ5q
′(y),
Jµν(z) = iQ¯(z)(γµ
←→
D ν + γν
←→
D µ − 2
3
g˜µν
←→6 D)q′(z),
←→
D µ = (
−→
∂ µ − igsGµ)− (←−∂ µ + igsGµ),
g˜µν = gµν − pµpν
p2
, (2)
where Q = c, b and q, q′ = u, d, s, the vector currents Jτ (x) interpolate the heavy vector mesons D
∗
or B∗, the pseudoscalar currents jP(y) interpolate the light pseudoscalar mesons π or K, and the
tensor currents Jµν(z) interpolate the heavy tensor mesons D
∗
2(2460)
0, D∗s2(2573), B
∗
2(5747)
0, and
B∗s2(5840)
0, respectively.
31. THE HADRONIC SIDE
With the same quantum numbers as the current operators Jµν(z), Jτ (x) and jP(y), a complete
set of intermediate hadronic states are inserted into the correlation functions Πµντ (p, p
′). So that,
the hadronic representation is obtained [5, 6]. After isolating the ground state contributions from
the heavy tensor mesons T, heavy vector mesons V and light pseudoscalar mesons P, the correlation
function is expressed as
ΠHADµντ (p, p
′) =
fPM
2
P
fVMVfTM
2
T
GTVP
(mQ +mq)(M2V − p′2)(M2P − q2)(M2T − p2)
{1
2
(p′µǫντpp
′
+ p′νǫµτpp
′
) + (
−p2 − p′2 + q2
4p2
)(pµǫντpp
′
+ pνǫµτpp
′
)} + · · ·
= Πhad1 (p
2, p′2)p′µǫντpp
′
+Πhad2 (p
2, p′2)p′νǫµτpp
′
+Πhad3 (p
2, p′2)pµǫντpp
′
+Πhad4 (p
2, p′2)pνǫµτpp
′
+ · · ·,
(3)
where the decay constants fT, fV, fP and the hadronic coupling constants GTVP are defined by
〈0|Jµν(0)|T(p)〉 ≡ fTM2Tξ∗µν(s, p),
〈0|Jτ (0)|V(p′)〉 ≡ fVMVζ∗τ (p′),
〈0|JP(0)|P(q)〉 ≡ fPM2P/(mQ +mq), (4)
〈V(p′)P(q)|T(p)〉 = GTVPǫαβωρpαξ(λ)βη qηp′ωζρ, (5)
with q = p − p′, and the ξµν are the polarization vectors of the tensor mesons with the following
properties,
∑
s
ξ∗µν(s, p)ξαβ(s, p) =
g˜µαg˜νβ + g˜µβ g˜να
2
− g˜µν g˜αβ
3
. (6)
2. THE OPE SIDE
After contracting the quark fields with Wick theorem in Eq.(1), the correlation function is written
down as follow:
ΠOPEµντ (p, p
′) = −i4
∫
d4xd4yeip
′·xei(p−p
′)·(y−z)Tr{γτSqmn(x− y)γ5Sq
′
nk(y − z)ΓµνSQkm(z − x)}|z=0, (7)
where
Γµν = i(γµ
←→
∂
∂zν
+ γν
←→
∂
∂zµ
− 2
3
g˜µνγ
ω
←→
∂
∂zω
), (8)
4SQij (x) =
i
(2π)4
∫
d4ke−ik·x{ δij6 k −mQ −
gsG
n
αβt
n
ij
4
σαβ(6 k +mQ) + (6 k +mQ)σαβ
(k2 −m2Q)2
+
g2s(t
atb)ijG
a
αβG
b
µν(f
αβµν + fαµβν + fαµνβ)
4(k2 −m2Q)5
+
i〈g3sGGG〉
48
(6 k +mQ)[6 k(k2 − 3m2Q) + 2mQ(2k2 −m2Q)](6 k +mQ)
(k2 −m2Q)6
+ · · ·},
(9)
fαβµν = (6 k +mQ)γα(6 k +mQ)γβ(6 k +mQ)γµ(6 k +mQ)γν(6 k +mQ),
tn = λ
n
2 , the λ
n is the Gell-Man matrix, the i, j, k are color indices [6]. In common, the full light quark
propagators are chosen in the coordinate space. In the present case, the quark condensates and mixed
condensates have no contributions (see Ref. [11]), so the full q/q′ quark propagators are obtained with
a simple replacement Q→ q/q′. In addition, the gluon field Gµ(z) in the covariant derivative has no
contributions as Gµ(z) =
1
2z
λGλµ(0) + · · · = 0.
Firstly, according to Eqs.(7), (8) and (9), the leading-order contributions can be written as
Π0µντ (p, p
′) =
3
(2π)4
∫
d4k
T r{γτ [ 6 k +mq]γ5[ 6 k+ 6 p− 6 p′ +mq′ ]Γµν [ 6 k− 6 p′ +mQ]}
[k2 −m2q][(k + p− p′)2 −m2q′ ][(k − p′)2 −m2Q]
=
∫
dsdu
ρ0µντ (s, u, q
2)
(s− p2)(u − p′2) ,
(10)
where
Γµν = γµ(2k + p− 2p′)ν + γν(2k + p− 2p′)µ − 2
3
g˜µν(2 6 k+ 6 p− 2 6 p′). (11)
Using the Cutkosky’s rules (see Fig.1), the quark lines are put on mass-shell, and the leading-order
spectral densities ρ0µντ is obtained as follow,
ρ0µντ (s, u, q
2) =
3
4π2
√
λ
{(2B − 2)[(mq −mQ)B + (mQ −mq′)A+mq](p′µǫντpp
′
+ p′νǫµτpp
′
)
+ (2A+ 1)[(mq −mQ)B + (mQ −mq′)A+mq](pµǫντpp
′
+ pνǫµτpp
′
)}
≡ ρ01p′µǫντpp
′
+ ρ02p
′νǫµτpp
′
+ ρ03p
µǫντpp
′
+ ρ04p
νǫµτpp
′
,
(12)
where
λ ≡ λ(s, u, q2) = (s+ u− q2)2 − 4su,
A ≡ A(s, u, q2) = (u+m
2
q−m
2
Q)(s+u−q
2)−2u(u−q2+m2
q′
−m2Q)
λ(s,u,q2) , (13)
B ≡ B(s, u, q2) = (u−q
2+m2
q′
−m2Q)(s+u−q
2)−2s(u+m2q−m
2
Q)
λ(s,u,q2) .
In the next step, the vacuum condensates contributions up to dimension-6, i.e. the gluon condensates
of 〈GG〉 and 〈GGG〉 in present work, are considered (see Figs.2 and 3). The corresponding results are
arranged in the appendix A and B.
5FIG. 1: The leading order contributions, the dashed lines denotes the Cutkosky’s cuts.
At last, the correlation function in the OPE side is combined as follow:
ΠOPEµντ (p, p
′) = Π0µντ (p, p
′) + Π〈GG〉µντ (p, p
′) + Π〈GGG〉µντ (p, p
′)
= [Π01(p
2, p′2, q2) + Π
〈GG〉
1 (p
2, p′2, q2) + Π
〈GGG〉
1 (p
2, p′2, q2)]p′µǫντpp
′
+ [Π02(p
2, p′2, q2) + Π
〈GG〉
2 (p
2, p′2, q2) + Π
〈GGG〉
2 (p
2, p′2, q2)]p′νǫµτpp
′
+ [Π03(p
2, p′2, q2) + Π
〈GG〉
3 (p
2, p′2, q2) + Π
〈GGG〉
3 (p
2, p′2, q2)]pµǫντpp
′
+ [Π04(p
2, p′2, q2) + Π
〈GG〉
4 (p
2, p′2, q2) + Π
〈GGG〉
4 (p
2, p′2, q2)]pνǫµτpp
′
.
(14)
FIG. 2: The 〈GG〉 condensates contributions
6FIG. 3: The 〈GGG〉 condensates contributions
3. THE QCDSR
Changing the variables into the Euclidean space, i.e. p2 → −P 2, p′2 → −P ′2 and q2 → −Q2,
performing the double Borel transformation, and taking quark-hadron duality below the continuum
thresholds s0 and u0 respectively, the QCDSR are obtained as follows:
Πˆi(M
2
1 ,M
2
2 , Q
2) =
1
2
fPM
2
P
fVMVfTM
2
T
GTVP
(mQ +mq)(M2P +Q
2)
1
M21M
2
2
e
−
M2
T
M2
1 e
−
M2
V
M2
2
=
1
M21M
2
2
∫
dsdue
− s
M2
1 e
− u
M2
2 ρˆ0i (s, u,Q
2)
+ Πˆ
〈GG〉
i (M
2
1 ,M
2
2 , Q
2) + Πˆ
〈GGG〉
i (M
2
1 ,M
2
2 , Q
2),
(15)
Πˆj(M
2
1 ,M
2
2 , Q
2) =
1
4
fPM
2
P
fVMVfTM
2
T
GTVP
(mQ +mq)(M2P +Q
2)
1
M21M
2
2
e
−
M2
V
M2
2 (
M2
V
+Q2
M2
T
+
M2
V
+Q2 −M2
T
M2
T
e
−
M2
T
M2
1 )
=
1
M21M
2
2
∫
dsdue
− s
M2
1 e
− u
M2
2 ρˆ0j(s, u,Q
2)
+ Πˆ
〈GG〉
j (M
2
1 ,M
2
2 , Q
2) + Πˆ
〈GGG〉
j (M
2
1 ,M
2
2 , Q
2),
(16)
where M21 and M
2
2 are Borel parameters. i = 1, 2 denote p
′µǫντpp
′
and p′νǫµτpp
′
structures, and
j = 3, 4 denote pµǫντpp
′
and pνǫµτpp
′
structures, respectively.
∫
dsdu =
∫ s0
s1
ds
∫ u0
u1
du||f |≤1,
f =
2s(m2q −m2Q + u) + (m2Q −m2q′ − u−Q2)(s+ u+Q2)√
(m2Q −m2q′ − u−Q2)2 − 4sm2q
√
λ(s, u,−Q2)
, (17)
the s1 and u1 will get their assignments in the next section.
74. THE LOCAL-QCDSR
In this article, the local-QCDSR has also been used, so as to get more comprehensive analysis.
Thus, the full spectral density ρ, including both the leading order term and the vacuum condensates,
are deduced as well. The result shows that the gluon condensates of 〈GG〉 and 〈GGG〉 have no
contributions to the full spectral density ρ, i.e. ρ = ρ0.
Now the local limit M21 = M
2
2 →∞ is taken, and the local-QCDSR are obtained as follows:
Πˆi(Q
2) =
1
2
fPM
2
P
fVMVfTM
2
T
GTVP
(mQ +mq)(M2P +Q
2)
=
∫
dsduρˆ0i (s, u,Q
2), (18)
Πˆj(Q
2) =
1
4
fPM
2
P
fVMVfTM
2
T
GTVP
(mQ +mq)(M2P +Q
2)
(2
M2
V
+Q2
M2
T
− 1) =
∫
dsduρˆ0j(s, u,Q
2), (19)
with i = 1, 2 and j = 3, 4.
III. NUMERICAL RESULTS AND DISCUSSIONS
In this section, the QCDSR and the local-QCDSR are analyzed numerically for the hadronic coupling
constants GTVP. The used input parameters are listed in Table I. The thresholds s0, u0, s1 and u1 are
evaluated as the following relations [10],
s0 = (MT +△M)2, u0 = (MV +△M)2,
s1 = (mQ +mq′)
2, u1 = (mQ +mq)
2,
(20)
where the △M ≡ 0.5± 0.1GeV .
3.1 NUMERICAL RESULTS OF THE QCDSR
As to the QCDSR, we observe that the structures p′µǫντpp
′
and p′νǫµτpp
′
are the pertinent structures.
Now, we will find the working regions for the auxiliary parametersM21 andM
2
2 , of which the hadronic
coupling constants GTVP should roughly be independent. The reasonable working regions for M
2
1 are
shown in Fig.4, where the relation M21 /M
2
T
= M22 /M
2
V
is used [12]. It is shown in Fig.4, the Borel
window 6GeV 2 ≤M21 ≤ 9GeV 2 (38GeV 2 ≤M21 ≤ 42GeV 2) for D∗2(2460)0 and D∗s2(2573) (B∗2 (5747)0
and B∗s2(5840)
0) is chosen. In these intervals, the dependence of GTVP on the Borel parameters are
weak.
Then, we proceed to search for the behavior of the hadronic coupling constants GTVP with respect
to Q2. Using the method of trials and errors in a large range of the deep Euclidean space, we select
out the optimized fitting Q2 intervals and the optimal fitting functions GTVP(Q
2) = C1 + C2Q
2, and
8TABLE I: The used input parameters in this work.
Parameters Values Parameters Values
mu 2.3
+0.7
−0.5MeV [2] mc 1.275 ± 0.025GeV [2]
md 4.8
+0.5
−0.3MeV [2] mb 4.18± 0.03GeV [2]
ms 95± 5MeV [2]
MD∗0
2
2462.6 ± 0.6MeV [2] fD∗0
2
182MeV [10]
M
D
∗+
s2
2571.9 ± 0.8MeV [2] f
D
∗+
s2
222MeV [10]
MB∗0
2
5743± 5MeV [2] fB∗0
2
110MeV [10]
MB∗0
s2
5839.96 ± 0.20MeV [2] fB∗0
s2
134MeV [10]
MD∗0 2006.96 ± 0.10MeV [2] Mpi0 134.9766 ± 0.0006MeV [2]
MD∗+ 2010.26 ± 0.07MeV [2] Mpi+ 139.57018 ± 0.00035MeV [2]
fD∗ 263MeV [13] fpi 130.41MeV [2]
MB∗0 5325.2 ± 0.4MeV [2] MK0 497.614 ± 0.024MeV [2]
MB∗+ 5324.25 ± 0.44MeV [2] MK+ 493.677 ± 0.016MeV [2]
fB∗ 213MeV [13] fK 156.1MeV [2]
〈αsGG/π〉 0.022 ± 0.004GeV
4 [14] 〈g3sG
aGbGcfabc〉 0.616 ± 0.385GeV 6 [14]
obtain the hadronic coupling constants GTVP(Q
2 = −M2
P
). At the same time, the pole contributions
and the leading order contributions are considered as well, and the detailed information are listed in
Table II. Generally, the pole contribution should be bigger than the continuum contribution by at
least 50% and that the leading order term contributes with more than 50% to the total correlation
function. From Table II, it is shown that these two indices work well.
In this work, the two-body decay widths can be written as
Γi = Cp
G2
TVP
√
[M2
T
− (MV +MP)2][M2T − (MV −MP)2][(M
2
T
−M2
P
+M2
V
2 )
2 −M2
T
M2
V
]2
80πM5
T
, (21)
where Cp is equal to 2 (or 1) for π
±, K (or π0), and i = 1, 2, 3, 4 denotes the individual structure
p′µǫντpp
′
, p′νǫµτpp
′
, pµǫντpp
′
and pνǫµτpp
′
, respectively. The numerical results of the decay widths can
also be found in Table II. In actual calculations, the uncertainties of the decay constants are neglected
so as to avoid doubling counting as the uncertainties originating mainly from the threshold parameters
and heavy quark masses. The numerical results of the hadronic coupling constants GTVP(Q
2 = −M2
P
)
or the decay widths are of the specific forms with such definition: for example, as to 3.70+1.00−0.78, 3.70
is the central value fitted from the central value of the input parameters, and the 3.70 + 1.00 = 4.70
(3.70 − 0.78 = 2.92) is the upper bound (lower bound) value from the ’upper’ (’lower’) contribution
due to the input parameters’ uncertainties.
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FIG. 4: (Color online) As to the p′µǫντpp
′
or p′νǫµτpp
′
structure with the QCDSR, GTVP stability is found for
every decay processes with the fixed Q2 = 6.5GeV 2.
TABLE II: The numerical results with the QCDSR
p′µǫντpp
′
(p′νǫµτpp
′
) Q2(GeV 2) Leading Order Pole GTVP(GeV
−2) Decay Width Γi
D∗02 → D
∗+π− 3.2 ∼ 4.0 72.8% ∼ 71.4% 52.6% ∼ 46.9% 3.70+1.00−0.78 1.97
+1.23
−0.75MeV
D∗02 → D
∗0π0 3.2 ∼ 4.0 72.9% ∼ 71.5% 52.5% ∼ 46.8% 3.93+1.09−0.83 1.18
+0.74
−0.45MeV
D∗+s2 → D
∗0K+ 3.2 ∼ 4.0 72.0% ∼ 70.8% 54.6% ∼ 49.0% 2.77+0.45−0.47 102.91
+36.12
−41.30KeV
D∗+s2 → D
∗+K0 3.2 ∼ 4.0 72.0% ∼ 70.7% 54.6% ∼ 49.1% 2.73+0.45−0.46 77.52
+27.06
−24.10KeV
B∗02 → B
∗+π− 1.7 ∼ 2.5 96.0% ∼ 96.7% 91.4% ∼ 71.2% 2.68+0.04−0.09 0.92
+0.02
−0.06MeV
B∗02 → B
∗0π0 1.7 ∼ 2.5 96.0% ∼ 96.7% 91.5% ∼ 71.3% 2.86+0.05−0.09 0.52
+0.02
−0.03MeV
B∗0s2 → B
∗+K− 1.7 ∼ 2.5 94.9% ∼ 96.2% 93.0% ∼ 72.4% 1.86+0.20−0.29 3.23
+0.71
−0.94KeV
B∗0s2 → B
∗0K¯0 1.7 ∼ 2.5 94.9% ∼ 96.2% 93.1% ∼ 72.4% 1.84+0.18−0.29 1.69
+0.37
−0.50KeV
3.2 NUMERICAL RESULTS OF THE LOCAL-QCDSR
Now, the hadronic coupling constants GTVP(Q
2 = −M2
P
) and the corresponding decay widths of
the local-QCDSR are obtained as well, using similar procedure mentioned above but only for the
confirmation of the Q2 intervals. The numerical results are listed in Table III.
10
TABLE III: The numerical results with the local-QCDSR
p′µǫντpp
′
(p′νǫµτpp
′
) Q2(GeV 2) GTVP(GeV
−2) Decay Width Γi
D∗02 → D
∗+π− 3.9 ∼ 4.9 3.65+1.18−0.83 1.93
+0.61
−0.78MeV
D∗02 → D
∗0π0 3.9 ∼ 4.9 3.89+1.26−0.89 1.16
+0.87
−0.47MeV
D∗+s2 → D
∗0K+ 3.9 ∼ 4.9 2.72+0.52−0.49 99.71
+43.10
−32.55KeV
D∗+s2 → D
∗+K0 3.9 ∼ 4.9 2.68+0.53−0.47 74.83
+32.27
−24.38KeV
B∗02 → B
∗+π− 2.1 ∼ 3.1 2.91+0.26−0.24 1.07
+0.20
−0.16MeV
B∗02 → B
∗0π0 2.1 ∼ 3.1 3.10+0.29−0.25 0.62
+0.12
−0.10MeV
B∗0s2 → B
∗+K− 2.1 ∼ 3.1 2.17+0.01−0.09 4.41
+0.01
−0.37KeV
B∗0s2 → B
∗0K¯0 2.1 ∼ 3.1 2.14+0.01−0.08 2.31
+0.01
−0.25KeV
pµǫντpp
′
(pνǫµτpp
′
) Q2(GeV 2) GTVP(GeV
−2) Decay Width Γi
D∗02 → D
∗+π− 3.9 ∼ 4.9 0.66+0.02−0.04 63.96
+6.79
−3.37KeV
D∗02 → D
∗0π0 3.9 ∼ 4.9 0.72+0.02−0.03 39.58
+1.59
−2.81KeV
D∗+s2 → D
∗0K+ 3.9 ∼ 4.9 0.72+0.00−0.05 6.99
+0.00
−0.89KeV
D∗+s2 → D
∗+K0 3.9 ∼ 4.9 0.70+0.00−0.04 5.16
+0.02
−0.61KeV
3.3 DISCUSSION ON THE RESULTS
As shown in Table II and III, there are the numerical results associate with the structures p′µǫντpp
′
and p′νǫµτpp
′
for both the QCDSR and the local-QCDSR. Meanwhile, the structures pµǫντpp
′
and
pνǫµτpp
′
are useful only for decays D∗2(2460)
0 → D∗π and D∗s2(2573)→ D∗K with the local-QCDSR.
These 4 structures can be considered as 4 decay modes (or ’channels’). So, the decay widths Γ of every
processes should be the sum of the decay width associate with the individual structure, i.e. Γ =
∑
Γi.
For the convenience of discussion, the decay widths Γ of every processes are defined as the partial
widths Γ of the tensor mesons. Now, the numerical results of the partial widths Γ of every tensor
mesons are listed in Table IV. It is shown that the numerical results in this work with two approaches
(the QCDSR and the local-QCDSR) are closed to each other (see the former three columns in Table
IV). This indicates that the local approximation approach is reasonable, and the vacuum condensates
contribution are very small for the strong decay of the heavy tensor mesons because the 〈GG〉 and
〈GGG〉 condensates actually vanish in calculations with the local-QCDSR.
In addition, the following relations obtained from the experimental data [2] are used in this work.
Γexp.(D
∗
2 (2460)
0→D+pi−)
Γexp.(D∗2 (2460)
0→D∗+pi−) = 1.54± 0.15,
Γexp.(B
∗
2 (5747)
0→B+pi−)
Γexp.(B∗2 (5747)
0→B∗+pi−) = 0.91± 0.38± 0.28. (22)
According to the numerical results in Table IV, we give the following comparisons with the local-
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TABLE IV: The partial widths Γ of every tensor mesons.
Processes (this work) Γ (the QCDSR) Γ (the local-QCDSR) Processes [10] Γ (the local-QCDSR) [10]
D∗02 → D
∗+π− 3.94+2.46−1.50MeV 3.99
+1.22
−1.56MeV D
∗0
2 → D
+π− 7.91+3.49−3.00MeV
D∗02 → D
∗0π0 2.36+1.48−0.90MeV 2.40
+1.74
−0.94MeV D
∗0
2 → D
0π0 4.14+1.82−1.57MeV
D∗+s2 → D
∗0K+ 0.21+0.07−0.08MeV 0.20
+0.09
−0.07MeV D
∗+
s2 → D
0K+ 3.35+1.48−1.27MeV
D∗+s2 → D
∗+K0 0.16+0.05−0.05MeV 0.15
+0.06
−0.05MeV D
∗+
s2 → D
+K0 3.04+1.34−1.15MeV
B∗02 → B
∗+π− 1.84+0.04−0.12MeV 2.14
+0.40
−0.32MeV B
∗0
2 → B
+π− 3.42+0.90−0.85MeV
B∗02 → B
∗0π0 1.04+0.04−0.06MeV 1.24
+0.24
−0.20MeV B
∗0
2 → B
0π0 1.73+0.46−0.43MeV
B∗0s2 → B
∗+K− 6.46+1.42−1.88KeV 8.82
+0.02
−0.74KeV B
∗0
s2 → B
+K− 0.25+0.06−0.06MeV
B∗0s2 → B
∗0K¯0 3.38+0.74−1.00KeV 4.62
+0.02
−0.50KeV B
∗0
s2 → B
0K¯0 0.21+0.06−0.05MeV
QCDSR.
Γ(D∗2(2460)
0→D+pi−)
Γ(D∗
2
(2460)0→D∗+pi−) = 1.98
+1.06
−1.08,
Γ(D∗2 (2460)
0→D0pi0)
Γ(D∗
2
(2460)0→D∗0pi0) = 1.73
+1.46
−0.94,
Γ(D∗s2(2573)
+→D0K+)
Γ(D∗s2(2573)
+→D∗0K+) = 16.75
+10.56
−8.64 ,
Γ(D∗s2(2573)
+→D+K0)
Γ(D∗s2(2573)
+→D∗+K0) = 20.27
+12.06
−10.22,
Γ(B∗2 (5747)
0→B+pi−)
Γ(B∗
2
(5747)0→B∗+pi−) = 1.59
+0.51
−0.46,
Γ(B∗2 (5747)
0→B0pi0)
Γ(B∗
2
(5747)0→B∗0pi0) = 1.39
+0.46
−0.41,
Γ(B∗s2(5840)
0→B+K−)
Γ(B∗s2(5840)
0→B∗+K−) = 28.34
+6.80
−7.21,
Γ(B∗s2(5840)
0→B0K¯0)
Γ(B∗s2(5840)
0→B∗0K¯0)
= 45.45+0.20−4.91. (23)
As shown in Eqs.(22) and (23), there are certain deviations between the calculated values and the
experimental values for
Γ(D∗2 (2460)
0→D+pi−)
Γ(D∗
2
(2460)0→D∗+pi−) and
Γ(B∗2 (5747)
0→B+pi−)
Γ(B∗
2
(5747)0→B∗+pi−) . But the calculated values are
close to the experimental values within the error ranges. On the other hand, we find the decay
processes in which the s quark participates in our present work are suppressed largely about one order
of magnitude compared with the partial widths in Ref. [10]. As we know, it belongs to the kinematical
suppression.
Finally, we can give the estimation of the full widths of D∗2(2460)
0, D∗s2(2573), B
∗
2 (5747)
0, and
B∗s2(5840)
0. In our calculations (this work and Ref. [10]), all of the input parameters are taken from
the experimental values, except for the decay constants fD∗ , fB∗ , fD∗
2
, fD∗
s2
, fB∗
2
and fB∗
s2
. The
values of fD∗ and fB∗ are taken from Ref. [13], where the perturbative O(αs) corrections have been
considered. The tensor mesons’ decay constants fD∗
2
, fD∗s2 , fB∗2 and fB∗s2 are taken from Ref. [8], where
the perturbative O(αs) corrections are neglected originally and discussed later. In our calculations,
we have taken the values of fD∗
2
, fD∗s2 , fB∗2 and fB∗s2 without corrections. So, we should estimate their
values including the perturbative O(αs) corrections. In the massless limits, taking into accounting
the O(αs) corrections amounts to multiplying the parturbative terms by a factor (1− αspi ) [15], where
the values of the strong running coupling constant αs is the function of the energy scale µ [8, 10, 13].
So, we estimate the values of the tensor mesons’ decay constants by multiplying this correction factor.
Now, as to these 4 tensor mesons, the partial widths Γ associate with the major decay processes are
all listed in Table IV. Therefore, just adding up the partial widths of each menson and taking into
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account the perturbative O(αs) corrections, we obtain the full widths as follows:
GTDP → GTDP/(1− αspi ),
GTVP → GTVP/(1− αspi ),
Γ(D∗2(2460)
0)→ (14 ∼ 33)MeV,
Γ(D∗s2(2573))→ (5 ∼ 12)MeV,
Γ(B∗2(5747)
0)→ (10 ∼ 16)MeV,
Γ(B∗s2(5840)
0)→ (0.4 ∼ 0.6)MeV, (24)
where the hadronic coupling constant GTDP comes from Ref. [10]. Correspondingly, the relevant
experimental data [3] are listed below,
Γexp.(D
∗
2(2460)
0) = (49.0± 1.3)MeV,
Γexp.(D
∗
s2(2573)) = (17± 4)MeV,
Γexp.(B
∗
2 (5747)
0) = (23+ 5−11)MeV,
Γexp.(B
∗
s2(5840)
0) = (1.6± 0.5)MeV. (25)
The theoretical value in (24) is still smaller than the experimental value. However, the predicted
upper bound of Γ(D∗s2(2573)) and Γ(B
∗
2(5747)
0) is very closed to the lower bound of the experimental
data. Actually, the phase space of decays D∗s2(2573) → D∗K and B∗s2(5840)0 → B∗K analyzed in
this work is suppressed, compared with that analyzed in Ref. [10]. So, their contributions to the full
widths are very small. However, the analysis of these processes is necessary to recognize the decay of
the tensor mesons.
IV. CONCLUSIONS
In this paper, in order to discuss the strong decay D∗2(2460)
0 → D∗π, D∗s2(2573) → D∗K,
B∗2(5747)
0 → B∗π, and B∗s2(5840)0 → B∗K, we analyze the TV P type of vertex, calculate the
hadronic coupling constants GD∗
2
D∗pi , GD∗s2D∗K , GB∗2B∗pi and GB∗s2B∗K with the QCDSR and the
local-QCDSR, and obtain the corresponding decay widths. The results show that the QCDSR and
the local-QCDSR give the similar numerical results, which indicates these two approaches are both
good at describing the heavy tensor mesons’ strong decay in present work. These hadronic coupling
conatants can be taken as basic input parameters in phenomenological analysis and the predicted
partial widths could be meaningful to the relevant experiments in the futures. Finally, combined
with the related results in Ref. [10], the full widths of Γ(D∗2(2460)
0), Γ(D∗s2(2573)), Γ(B
∗
2(5747)
0) and
Γ(B∗s2(5840)
0) are obtained and compared with the experimental data.
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Appendix A
In this appendix, we list the detailed results of the correlation function of 〈GG〉 and 〈GGG〉 con-
densates in the OPE side, after performing the double Borel transformation.
Πˆ
〈GG〉
i (M
2
1 ,M
2
2 , Q
2) = Πˆgg−1i + Πˆ
gg−2
i + Πˆ
gg−3
i + Πˆ
gg−4
i + Πˆ
gg−5
i + Πˆ
gg−6
i
=
1
12π2
〈
αsGG
π
〉
{6mQIα−β(00113) + 6(mQ − 2mq)m2QIα−β(00114)
+ 6(mQ − 2mq)m2q′Iα−β(00141)− 2(mQ − 2mq)Iα−β(00212)− 6(12mq − 2mQ)Iα−β(00221)
− 2(2mq − 2mQ)Iα−β(00122)− 12mqIα−β(00311) + 6(mQ − 2mq)m2qIα−β(00141)}
Πˆ
〈GG〉
j (M
2
1 ,M
2
2 , Q
2) = Πˆgg−1j + Πˆ
gg−2
j + Πˆ
gg−3
j + Πˆ
gg−4
j + Πˆ
gg−5
j + Πˆ
gg−6
j
=
1
12π2
〈
αsGG
π
〉
{+3mQIα(00113) + [3(mQ −mq′)m2Q + 6mqm2Q]Iα(00114)
− 3mq′Iα(00131) + [6mqm2q′ − 3(mq′ −mQ)m2q′ ]Iα(00141) +
1
2
[6mq + (mQ − 3mq′)]Iα(00221)
+ 6mqIα(00311) + [6m
3
q − 3(mq′ −mQ)m2q ]Iα(00411) +
1
2
(mq′ −mQ − 2mq)Iα(00122)
+
1
2
[−2mq − (mQ −mq′)]Iα(00212)}
Πˆ
〈GGG〉
i (M
2
1 ,M
2
2 , Q
2)
= Πˆggg−1i + Πˆ
ggg−2
i + Πˆ
ggg−3
i + Πˆ
ggg−4
i + Πˆ
ggg−5
i + Πˆ
ggg−6
i + Πˆ
ggg−7
i + Πˆ
ggg−8
i + Πˆ
ggg−9
i + Πˆ
ggg−10
i
=
〈
g3sG
cGaGbfabc
〉
12 · (2π)4 {−4mQIα−β(10214)− (6mQ + 8mq)Iα−β(00213) + 4(2mq −mQ)m
2
QIα−β(00214)
+ (6mQ − 4mq)Iα−β(00123) + (4mQ − 2mq)m2QIα−β(00124)− 8mQIα−β(01124)− 4mqIα(10124)
+ 4mqIα−β(10412) + 4(mQ + 4mq)m
2
qIα−β(00412)− 4mqIα−β(01412)− 8mQm2qIα−β(00421)
+ 4(mQ + 10mq)Iα−β(00321)− (6mQ − 24mq + 8mq′)Iα−β(00231)− (2mQ − 12mq)m2q′Iα−β(00241)
− 8mq′Iα−β(00141)− 4(mQ −mq)Iα−β(00132)− 4(mQ −mq)m2q′Iα−β(00142)− 8mq′Iα−β(01142)
− 4mq′Iα(10142) + 12(3mQ −mq)Iα−β(00114) + 3(10mQ − 32mq)m2QIα−β(00115) + 30mq′Iα(10151)
+ 2(mQ − 2mq)Iα−β(00222) + 3(2mQ − 24mq)Iα−β(00411)− 16(mQ −mq)m2qIα−β(00511)}
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Πˆ
〈GGG〉
j (M
2
1 ,M
2
2 , Q
2)
= Πˆggg−1j + Πˆ
ggg−2
j + Πˆ
ggg−3
j + Πˆ
ggg−4
j + Πˆ
ggg−5
j + Πˆ
ggg−6
j + Πˆ
ggg−7
j + Πˆ
ggg−8
j + Πˆ
ggg−9
j + Πˆ
ggg−10
j
=
1
12 · (2π)4
〈
g3sG
cGaGbfabc
〉 {(4mq − 2mq′ + 2mQ)m2QIα(00124) + (2mq − 3mQ)Iα(00123)
− (mq′ + 3mQ + 4mq)Iα(00213)− 2(2mq +mq′ +mQ)m2QIα(00214) + 2mQIα(01214) + 4mQIα(00114)
− 4mQIα(10214)− 2mqIα(00411)− 2(4mq −mQ +mq′)m2qIα(00412)− (mq′ − 2mq)Iα(00312)
+ (2mQ − 24mq)Iα(00321)− 4mQm2qIα(00421)− 4mqIα(00411) + (9mq′ − 12mq − 3mQ)Iα(00231)
− (mQ − 12mq)m2q′Iα(00241) + 4mq′Iα(00141) + 8mq′Iα(01142)− 2(mq′ −mQ)m2q′Iα(00142)
+ 4mq′Iα(10142) + (2mq − 3mq′ + 2mQ)Iα(00132) + 3(6mQ −mq′ + 2mq)Iα(00114) + 60mq′Iα(01151)
+ 3(5mQ − 8mq′ − 16mq)m2QIα(00115) + 3(12mq +mQ −mq′)Iα(00411) + 24(mQ −mq′)m2qIα(00511)
+ (2mq −mq′ +mQ)Iα(00222)}
Appendix B
In this appendix, some formulas used in Appendix A are listed below.
Iα−β(MNabc) ≡ Iα(MNabc)− Iβ(MNabc)
Iκ(00abc) =
(−1)a+b+c+δπ2
Γ(a)Γ(b)Γ(c)(M2)c−2−δ(M22 )
a−1(M21 )
b−1+δ
∫ 1
0
dλ′
λ′4−a−b+δ
(1− λ′)c−1−δF (λ
′,M21 ,M
2
2 , Q
2)
Iκ(01abc) =
(−1)a+b+c+δπ2[−(a− 2)]
Γ(a)Γ(b)Γ(c)(M2)c−2−δ(M22 )
a−2(M21 )
b−1+δ
∫ 1
0
dλ′
λ′4−a−b−δ
(1− λ′)c−1−δF (λ
′,M21 ,M
2
2 , Q
2)
+
(−1)a+b+c+δπ2[−(c− 3)]
Γ(a)Γ(b)Γ(c)(M2)c−3−δ(M22 )
a−1(M21 )
b−1+δ
∫ 1
0
dλ′
λ′4−a−b−δ
(1− λ′)c−1−δ F (λ
′,M21 ,M
2
2 , Q
2)
+
(−1)a+b+c+δπ2
Γ(a)Γ(b)Γ(c)(M2)c−2−δ(M22 )
a−2(M21 )
b−1+δ
∫ 1
0
dλ′
λ′4−a−b−δ
(1 − λ′)c−1−δ {−
(1 − λ′)Q2M22
λ′(M21 +M
2
2 )
2
+
m2q
λ′M22
+
m2Q
(1− λ′)M22
}F (λ′,M21 ,M22 , Q2)
Iκ(10abc) =
(−1)a+b+c+δπ2[−(b− 1)]
Γ(a)Γ(b)Γ(c)(M2)c−2−δ(M22 )
a−1(M21 )
b−2+δ
∫ 1
0
dλ′
λ′4−a−b−δ
(1− λ′)c−1−δF (λ
′,M21 ,M
2
2 , Q
2)
+
(−1)a+b+c+δπ2[−(c− 3)]
Γ(a)Γ(b)Γ(c)(M2)c−3−δ(M22 )
a−1(M21 )
b−1+δ
∫ 1
0
dλ′
λ′4−a−b−δ
(1− λ′)c−1−δ F (λ
′,M21 ,M
2
2 , Q
2)
+
(−1)a+b+c+δπ2
Γ(a)Γ(b)Γ(c)(M2)c−2−δ(M22 )
a−1(M21 )
b−2+δ
∫ 1
0
dλ′
λ′4−a−b−δ
(1 − λ′)c−1−δ {+
(1 − λ′)Q2M21
λ′(M21 +M
2
2 )
2
+
m2q′
λ′M21
+
m2Q
(1− λ′)M21
}F (λ′,M21 ,M22 , Q2)
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with δ = 1, if κ = α, or δ = 0, if κ = β, F (λ′,M21 ,M
2
2 , Q
2) and M2 are defined as
F (λ′,M21 ,M
2
2 , Q
2) = Exp{− (1 − λ
′)Q2
λ′(M21 +M
2
2 )
− m
2
q
λ′M22
− m
2
q′
λ′M21
− m
2
Q
(1− λ′)M2 }
1
M2
=
1
M21
+
1
M22
